Abstract: Stock prices and their fluctuations are analyzed by investors and analytics due to the possibility of achievement the capital earnings. Many variables can affect development of the stock prices; the main categories are macroeconomic factors, industrial variables, and company characteristics. This paper is focused on company characteristics that reflect success of business activities of individual companies. The object of the paper is to investigate the existence of a relationship between selected financial ratios and stock prices of selected manufacturing companies listed on the Prague Stock Exchange and the Polish Stock Exchange. The semi-annual data is analyzed over the 2006 -2017 period. The long-term relationship between the selected financial ratios and stock prices is examined by using the Johansen cointegration test. The existence of short-term cointegration linkages is analyzed using the Vector Error Correction Model (VECM). The findings show that there are sporadic relationships between the stock prices and financial ratios. It seems that investors could be interested in macroeconomic factors, industry variables or they do not have a relevant education to evaluate the financial information.
Introduction
Stock prices and their fluctuations are analyzed by investors and analytics due to the explanation of the historical prices and the current prices to identify the variables that could influence the stock prices. Then the investors and analytics can use this information for the prediction of the future stock prices. The motivation of stock prices analysis is to achieve the capital earnings. There are determined three main categories that can affect stock prices are typically determined; macroeconomic factors, industrial variables, and company characteristics. These variables can have different impact on stock prices as some studies show, eg. King (1966) who investigated factors that can influence the stock prices and which ones of them have prevailing impact on stock prices. This paper is focused on the company characteristics that reflect success of business activities of individual companies.
The object of the paper is to investigate the relationship between selected financial ratios and the stock prices of selected manufacturing companies listed on the Prague Stock Exchange and the Polish Stock Exchange. The Prague Stock Exchange is the largest and the oldest organizer of the securities market in the Czech Republic. The market capitalization of the standard market was 38.68 bil. CZK, the market capitalization of the prime market was 1 153.86 bil. CZK and the market capitalization of the free market was 19 720.09 bil. CZK in October 2018. The Prague Stock Exchange has a marginal position in comparison with world financial centres but despite that, it is recommended to focus on the Czech stock market because the Czech Republic was the first post-communist country that has become a wealthy member of the World Bank Group. The Czech crown also represented a safe haven during the global financial crisis due to the relative stability of the country. The Czech stock market can be interesting for investors. In recent years, the Polish Stock Exchange has become one of Europe's most dynamic IPO markets with market capitalisation 1,203.91 bil. PLN in October 2018, of which1 187,56 bil. PLN is market capitalisation of the main market. In addition, Polish Stock Exchange has a derivatives trading platform has grown to become the largest in Central and Eastern Europe.
Three manufacturing Czech companies and three manufacturing Polish companies are included. The manufacturing industry is an important part of the Czech and Polish economy and has a significant position in the competitive environment due to the foreign capital and engaging in the regional and global value chains. The manufacturing industry had a share of 27 % of the GDP in the Czech Republic and a share of 19.3 % of the GDP in Poland in 2015. This part of the industrial production influences the economy of the Czech Republic and Poland because it processes agriculture and mining raw materials in many industries. The financial ratios include the return on assets, the return on equity, the return on sales, the current ratio, the financial leverage, the debt ratio, and the equity ratio. All data is used on semi-annual frequency from 2006 to 2017.
The paper is divided into several sections. The first one is the Introduction, the Review of the Literature follows. The third section is the Data and Methodology, the Results are contained in the fourth section. The final section is the Conclusion.
Review of the Literature
The empirical literature that analyzes the relationship between financial ratios and stock prices or stock returns is focused on many stock markets. The different approach to the publishing of financial information and its availability can reflect the number of studies that emphasizes the relationship between stock prices and financial ratios on individual stock markets. More of studies are focused on the developed stock markets as the US or Asian stock markets. But the research that is oriented on European markets is not so wide. Therefore the empirical literature discusses the relationship between financial ratios and the stock prices of companies listed on the European stock markets and Asian stock markets are considered.
Asteriou and Dimitropoulos (2009) examined an impact of selected financial ratios on stock returns of 101 non-financial companies listed at the Athens Stock Exchange from 1995 to 2004. The results show that the ratios of working capital to total assets and net profit to sales (ROS) have a negative impact on stock returns, while the ratios of net profit to total assets (ROA) and sales to total assets affect returns positively. Bistrova et al. (2013) tried to determine that there is a robust relationship between the firms' market performance and their economic performance. They analyzed 117 companies listed on Central European stock exchanges (Croatia, Czech Republic, Estonia, Hungary, Latvia, Lithuania, Romania, Poland, Slovakia, Slovenia). The findings show that there does not exist strong relationship between company's economic and market performance in CEE stock markets. 
Data and Methodology
The three manufacturing companies listed on the Prague Stock Exchange are considered; Čez, Unipetrol and Toma. These companies are selected due to the most similar business profile. The main subject of business activity of the company Čez is electricity sales, production, distribution and sale of heat. The company Unipetrol processes crude oil and make petrochemical products. And the company Toma operates in the yields of tanning, chemical production and provides energy services. And three manufacturing companies listed on the Polish Stock Exchange; namely Skotan, Grupa Lotos and PKN Orlen. The company Lotos is oil company specialized in production of of unleaded gasoline, diesel, fuel oils, aviation fuels, motor and industrial lubricants, bitumens and waxes. The PKN Orlen makes petrochemical products, fuels, electricity and thermal energy. The company Skotan is involved in the oil industry, the company produces biofuels and electrical energy from waste gas and from hydrogen. The paper is focused on determination the variables that can affect the stock prices of Czech analyzed companies, and a comparison with Polish companies that are the most similar in a value of total assets and their business activity. The results of the company Čez are compared with the company PKN Orlen, the findings of the company Unipetrol are compared with the company Lotos, and the results of the company Toma are compared with the company Skotan. The Polish stock market is selected because it is the most developed stock market in the Central and Eastern Europe.
The dataset covers the period 2006 -2017 and all data time series are used on semi-annual frequency. Data on stock prices are from Yahoo Finance and values are calculated as average of semi-annual values. All financial ratios were calculated by using standard methods of financial analysis. Financial ratios are selected with accordance with variables that were analyzed in thus far published studies included in Review of the Literature. The financial ratios considered are the return on assets (ROA), the return on equity (ROE), the return on sales (ROS), the current ratio (L3), the financial leverage (Leverage), the debt ratio (DR) and the equity ratio (ER).
The ROA is a ratio of profitability that measures how well a company is generating profits from its total assets. The ROA reflects the total effectivity of the companies in generating the profit. The ROA is calculated as:
The ROE measures a profitability of companies that is generated with the money invested by investors. The ROE is calculated as:
The ROS is a ratio of profitability that reflects efficiency of a company in generating profits from its revenue. The ROS is calculated as:
The L3 shows the ability of short-term assets to cover immediate liabilities. This indicator is important due to the payment ability of the company. The long-term payment ability of company is important because of the payment of liabilities. The L3 is calculated as:
The Leverage is related to the profitability ratios. The Leverage gives information how the capital structure changes can influence the ROE. The Leverage is calculated as:
The DR measures the extent of using the debt financing. The level of debt capital can affect profitability of the company. The DR is calculated as:
The ER presents how much own capital a company is using to finance its assets and reflects the share of total assets that is financed by the shareholders´capital. The ER is calculated as:
Before the empirical estimations, the descriptive statistics of total assets, earnings after taxes (EAT) and sales is presented in Table 1 . The mean, median, maximum and minimum are specified in thousand CZK. The maximum value of total assets is 663.72 bil. CZK and the minimum value of total assets is 357.12 bil. CZK for Čez. The maximum value of sales of Čez was 217 bil. CZK and the maximum EAT was 51.85 bil. CZK in analyzed period. The significantly higher values of Čez can be considered as a consequence of a monopoly position of the company on the market. The maximum value of Toma´s total assets is 4.3 bil. CZK and the minimum value of total assets is 1.47 bil. CZK. The maximum value of sales of Toma was 417.75 mil. CZK and the maximum EAT was 135.8 mil. CZK. The company Unipetrol detected the maximum value of total assets at the level 76.61 bil. CZK and the minimum value of total assets at the level 28.96 bil CZK. The maximum value of sales of Unipetrol was 124 bil. CZK and the maximum EAT was 8.65 bil. CZK. In Table 2 , the descriptive statistics of selected Polish companies is presented. The mean, median, maximum and minimum are specified in thousand CZK. The maximum value of PKN Orlen´s total assets is 362.27 bil. CZK and the minimum value of total assets is 211.73 bil. CZK. The maximum value of PKN Orlen´s sales was 716.61 bil. CZK and the maximum EAT was 537.46 bil. CZK. The maximum value of total assets is 126.43 bil. CZK and the minimum value of total assets is 34.72 bil. CZK for Grupa Lotos. The maximum value of sales of Grupa Lotos was 197.73 bil. CZK and the maximum EAT was 9.98 bil. CZK in the period 2006 -2017. The maximum value of Skotan´s total assets is 1.63 bil. CZK and the minimum value of total assets is 44.11 mil. CZK. The maximum value of Skotan´s sales was 2.79 bil. CZK and the maximum EAT was 366.69 bil. CZK. The total sales of Skotan were 0 CZK in 2012 due to the fact that company did not make activities related to commercial activities. The employed methodology follows. First, the stationarity of the time series was tested. The Augmented Dickey-Fuller (ADF) test to verify whether the time series are stationary was used. Then, the data was subjected to correlation analyses to determine a linear relationship between financial ratios and stock prices of selected companies. Further, the analysis of longterm equilibrium relationships by the Johansen test, determining the presence of cointegrating vectors as a VAR; the equation for the considered VAR model is in accordance with Johansen and Juselius (1990):
where Yt is a vector of non-stationary variables, C0 is a constant and t  is the white noise term. The information in the coefficient matrix between the levels of  is decomposed as ' 
  
, where the relevant elements of the  matrix are adjustment coefficients, and the  matrix contains the cointegrating vectors. The first likelihood ratio for the null hypothesis of the precise r cointegrating vectors against the alternative r + 1 vector is known as the maximum eigenvalue statistic. The second statistic for the hypothesis of at most r cointegrating vectors against the alternative is known as the Trace statistic.
If the factors are non-stationary and are cointegrated, the method to investigate the issue of causation, the Vector Error Correction Model (VECM) is used. The VECM specification can be defined as (Johansen and Juselius, 1990):
Results
At the beginning, the correlation coefficients between the stock prices and selected financial ratios are presented in Table 3 . The stock prices of the company Čez show a statistically 72 significant correlation coefficients with the ROA, the ROE, the ROS, the L3, and the DR. The stock prices of the firm Toma demonstrate statistically significant correlation coefficients with the ROA, the ROE, the ROS and the ER. Then, the stock prices of the company PKN Orlen demonstrated statistically significant correlation coefficients with the Leverage and the DR. The stock prices of the company Grupa Lotos detected statistically significant correlation coefficients with the ROA, the ROS, the Leverage, the DR and the ER. The stock prices of the company Skotan show statistically significant correlation coefficient with the DR. Other correlation coefficients are statistically insignificant. Relations between the stock prices and financial ratios can be related to the individual financial situation of the selected companies that reflects the value of financial ratios and can has an impact on a causal relationship between the factors. The results of the Johansen cointegration test follow. The Trace statistics and the Max-Eigen Statistics are used. Two cointegrating vectors are revealed for two models of the company Čez as Table 4 shows. According to the findings, it is possible to confirm that stock prices of the company Čez were affected by the ROA and the ROE. The influence of the ROA and the ROE was positive that is consistent with the theory and can be related to the relatively stable development of the profitability over the analyzed period. Other of selected financial ratios did not have an impact on stock prices of the company Čez. The findings for the company PKN Orlen show that there is determined one cointegrating vector for five models. Then, there are two cointegrating vectors for two models but it is confirmed only by the Trace Statistics. These results mean, the stock prices of the company PKN Orlen were not influenced by selected financial ratios. Differences of the results for the Čez and PKN Orlen can be related to the monopolistic position of Čez as a producer of elektricity in the Czech Republic. Polish companies do not have a privileged position on the market, there are many companies with different diversification of the commercial activities.
And there is no clear formulation of the Polish energy policy, therefore investors could be focused on industrial variables, that they can consider as more important. One cointegrating vector is detected for two models of the company Toma. The results in Table 6 show that the stock prices of the company Toma were not influenced by selected financial ratios. Investors could consider as important different type of information or they are not able to evaluate information in financial statements appropriately, and it is why, they do not monitor development of financial ratios. The statistically significant results of Johansen cointegration test are demonstrated for the company Skotan in Table 7 . One cointegrating vector is revealed for four models and two cointegrating vectors are detected for three models of the company Skotan. According to the results the stock prices of the company Skotan were affected by the ROA, and the ER positively and by the Leverage negatively. The positive impact of the ROA can be related to the higher value of the ROA in periods when company generated the profit, despite the negative value of the ROA in some years. Investors could consider a higher share of the own capital asi positive due to the lower risk of the own capital because of the negative value of the profit in some years. But the negative impact of the Leverage show that there is not appropriate capital strucutre with positive influence on the ROA. But it seems that investors do not have a relevant education or they are not able to evaluate financial information right. Further, one cointegrating vector is revealed for four models of the company Unipetrol as Table 8 shows. According to the findings, the stock prices of the company Unipetrol were not affected by selected financial ratios. The similar findings are demonstrated for the company Grupa Lotos. The stock prices of the company Grupa Lotos were not influenced by any of selected financial ratios. Despite the fact, the Polish stock market is more developed, it seems that investors are not interested about company characteristics or they do not evaluate this information as important in a relation with the stock prices. The statistically significant findings of the Johansen cointegration test are complemented by the VECM estimations. The significance of each model is computed using the F-statistics coefficient and the coefficient R-squared (R2). Table 9 shows only the statistically significant results that are confirmed for three models of the company Skotan. The existence of the shortterm deviations are confirmed between stock prices of the company Skotan, the ROA, the Leverage and the ER. The coefficients of the cointegration equation (CointEq1) are negative in all cases. This indicates that an increase in financial ratios has a negative influence on stock prices. The ROA has a negative value in some years that investors can evaluated as threat in generating the profit of the company, and they have a negative expectations about profitability development. The negative impact of the ER is related to the high share of own capital that can have a negative influence on the profitability of the company. This idea is also supported by result for the Leverage because the company did not use higher share of the debt capital that can be related to the positive leverage effect. According to the results, the correction to the long-run equilibrium should occur with probability 59 % (ROA), 58 % (Leverage) and 59 % (ER). 
Conclusion
The object of the paper was to investigate the existence of a relationship between selected financial ratios and the stock prices of selected manufacturing companies listed on the Prague Stock Exchange and the Polish Stock Exchange.
The long-term relationship between selected financial ratios and the stock prices of manufacturing companies was analyzed by using the Johansen cointegration test. The findings show that the stock prices of the company Čez were affected positively by the ROA and the ROE. These results are consistent with Asteriou and Dimitropoulos (2009) who detected a positive impact of the ROA on stock returns; then with Dzikevičius and Šaranda (2011) and Dadrasmoghadam and Akbari (2015) who determined a positive effect of the ROA and the ROE on stock prices. The stock prices of the company Toma and Unipetrol were not influenced by any of selected financial ratios. The results for the company Toma and Unipetrol can be influenced by trading on the standard market and findings for the company Čez can be affected by trading on the prime market and related interest in stocks of companies, that can reflect higher investors´ information about financial situation of company Čez. The significant impact of the profitability ratios on the stock prices of the company Čez can be a reflection of monopolistic position of the company Čez as a producer of electricity in the Czech Republic. Investors can consider the monopolistic position of the company Čez as a garantee of financial stability of company and they can focus only on the profitability ratios.
Furthermore, the results confirmed that the stock prices of the company Skotan were influenced by the ROA, the Leverage and the ER. The negative impact of the Leverage is consistent with Dadrasmoghadam and Akbari (2015) and positive influcence of the ROA and the ER is in accordance with Dima et al. (2013) and Ozlen (2014) . The company Skotan changed its business profil in 2006, and there was generated a negative profit in some years, that can be a cause why investors are interested about financial situation of the company Skotan more than in other companies. The stock prices of the company Grupa Lotos and PKN Skotan were not affected by any of selected financial ratios. The results can be related to the fact that on the Polish Stock Exchange there is trading with high number of companies with different market shares and there is no clear formulation of the Polish energy policy. And this support an idea that investors can be focused mainly on macroecomic factors or industrial variables that reflect complex problematics of industry and business climate.
The findings of the Johansen cointegration test were supplemented by using VECM estimations to investigate short-term dynamics. The results show the existence of the shortterm deviations between the stock prices of the company Skotan and the ROA, the Leverage and the ER. The negative impact of the ER on the stock prices of the company Skotan is in accordance with the theory. The positive influence of the ROA is consistent with Asteriou and Dimitropoulos (2009) who determined a positive impact of the ROA on the stock returns and negative impact of the Leverage is in accordance with Muradoglu and Sivaprasad (2009) whose study showed the negative impact of the Leverage on the stock returns.
The findings show that there does not exist strong relationship between financial information and stock prices in selected Central European stock markets, as study of Bistrova et al. (2013) proved. It seems that results can be also affected by a wrong evaluation of the financial information because the relevant education level of the investors is not yet too high on the Central European stock markets as Bistrova et al. (2013) assume.
